The influenza A (H1N1) pdm09 virus (pH1N1) caused an estimated 61 million infections, 274 000 hospitalizations, and 12 470 deaths in the United States from April 2009 to April 2010. 1 Surveillance systems in place at the start of the pandemic provided data describing patient visits to health care providers for influenza-like illness (ILI) and reports of influenza-associated hospitalizations and deaths. 2 However, no existing influenza surveillance system monitored influenza among communitydwelling individuals outside of the health care system. Community-level surveillance for influenza is important for accurate estimation of the total influenza disease burden, which includes medically attended laboratory-confirmed cases reported to public health, medically attended cases for which diagnostic testing is not performed, and cases for which medical attention is not sought. 3 To better characterize people reporting ILI in the United States and to evaluate trends in health care---seeking behavior and clinical diagnosis and treatment of influenza during the pH1N1 pandemic, the Centers for Disease Control and Prevention used the Behavioral Risk Factor Surveillance System (BRFSS) to collect information on ILI. Although identification of laboratory-confirmed cases of infection would best estimate true influenza burden, community-level surveillance does not routinely include this information. Moreover, because diagnostic testing is not always performed for patients presenting with symptoms of influenza virus infection, ILI has traditionally been used to monitor influenza activity. Temporally, ILI correlates well with the weekly number of positive influenza test results and is a good predictor of infection among patients when influenza is circulating. 4---7 In this article, we describe the design and implementation of a community survey administered via the BRFSS and present surveillance data collected from September 2009 to March 2010 in the United States.
METHODS
The BRFSS is a state-based surveillance system that measures health behaviors in the United States. The BRFSS is a random-digitdialed telephone survey of the noninstitutionalized US population aged 18 years or older. It is the largest continuously conducted telephone survey in the world with more than 400 000 adult interviews completed each year. This system is the main source for states of data on the prevalence of health-risk behaviors, chronic health conditions, and preventive health services related to chronic disease and injury. 8 BRFSS survey methodology is described elsewhere.
9
From September 1, 2009, to March 31, 2010, BRFSS respondents in 49 states (excluding Vermont), the District of Columbia, and Puerto Rico were interviewed using a new module for ILI; in 41 of the 51 states and territories (excluding Alabama, Arkansas, Colorado, Florida, Minnesota, Missouri, New Hampshire, North Carolina, South Carolina, and Tennessee), the respondent's child was also eligible to participate through a proxy interview with an adult. Those who reported fever with cough or sore throat in the 30 days preceding the interview were defined as having ILI. To determine the presence of ILI among adult respondents, 2 questions were asked: "During the past month, were you ill with a fever?" If respondents answered yes, they were asked, "Did you also have a cough and/or sore throat?" Answering "yes" to both questions was classified as ILI. To determine the presence of ILI among children, adult respondents were asked 1 question about their child: "Has the child had a fever with cough and/or Objectives. The purpose of our study was to more accurately characterize people reporting influenza-like illness (ILI) and evaluate trends in health care seeking and influenza diagnosis and treatment during the 2009 influenza pandemic.
Methods. From September 2009 to March 2010, we ascertained ILI (fever with cough or sore throat), health care seeking, and clinical diagnosis and treatment of influenza with influenza antiviral drugs among adults in 51 jurisdictions, and ILI and health care seeking among children in 41 jurisdictions.
Results. Among 216 431 adults and 43 511 children, 8.1% and 28.4% reported ILI, respectively. ILI peaked during November interviews and was higher among young people and American Indian/Alaska Natives. Of those with ILI, 40% of adults and 56% of children reported seeking health care; 26% of adults who sought care reported receiving a diagnosis of influenza. Of adults reporting an influenza diagnosis, 36% were treated with influenza antiviral drugs; treatment was highest among adults aged 18 to 49 years.
Conclusions. Analysis of ILI data from the Behavioral Risk Factor Surveillance System enabled a better understanding of the factors associated with selfreported ILI, health care seeking, and clinical influenza diagnosis and treatment, and will help inform year-to-year influenza trends. (Am J Public Health. 2012;102: e21-e26. doi:10.2105/AJPH.2012.300651) sore throat during the past month?" A "yes" answer was classified as ILI. To determine whether medical care was sought, respondents with ILI were asked, "Did you [or your child] visit a doctor, nurse, or other health professional for this illness?" Adults with ILI who sought medical care for their illness were asked, "What did the doctor, nurse, or other health professional tell you? Did they say . . ." and given the choice of 3 responses: (1) "You had regular influenza or the flu," (2) "You had swine flu, also known as H1N1 or novel H1N1," or (3) "You had some other illness, but not the flu." A clinical diagnosis of influenza was defined as either the first or the second response. To determine whether antiviral treatment was given for the illness, adults were also asked, "Did you receive TamifluÒ or oseltamivir or an inhaled medicine called RelenzaÒ or zanamivir to treat this illness?" Clinical diagnosis and receipt of influenza antiviral drug treatment were not ascertained for children.
ILI, health care seeking, clinical diagnosis, and influenza antiviral drug receipt among those diagnosed with influenza were evaluated by month of illness onset, gender, age group in years (0---4, 5---11, 12---17, 18---49, 50---64, and ‡ 65), racial/ethnic group, and census region. Unknown, missing, or refused responses were excluded from analysis. We grouped BRFSS respondents into 5 racial/ethnic categories: non-Hispanic (NH) White, NH Black (NH Black), Hispanic, American Indian/Alaska Native (AI/AN), and other race NH (including Asians, Native Hawaiians, and other Pacific Islanders; people of other races; and people who identified more than 1 race). Because the age distributions of racial/ethnic groups differed, we age adjusted prevalence estimates by race/ethnicity using the standard year 2000 projected US population. 10 We used 
RESULTS
From September 2009 through March 2010, between 27 000 and 33 000 adult interviews and 5000 and 7000 child interviews were conducted each month; this report includes responses obtained from 216 431 adult interviews and 43 511 child interviews. Response rates for BRFSS were calculated using Council of American Survey and Research Organizations guidelines. Median survey response rates were 55% (state range = 24%---74%), calculated as the percentage of people who completed interviews among all eligible people, including those who were not contacted. Median cooperation rates were 75% (state range = 55%---95%), calculated as the percentage of people who completed interviews among all eligible people who were contacted.
Reported Influenza-Like Illness Among Adults and Children
From September 2009 through March 2010, the average monthly percentage of adults reporting ILI was 8.1%, and the percentage of children with reported ILI was 28% (Tables 1 and 2 ). Reported ILI for both groups varied by month (P < .01 for both comparisons). ILI peaked among adults (9.5%) and children (36%) during November interviews, which corresponds with illness in October or November, and was lowest among adults (5.5%) and children (20%) during September interviews, which corresponds with illness in August or September ( Figure 1 ).
Among adults, more women (9.0%) reported ILI than men (7.1%; P < .01), but no statistically significant difference by sex was observed among children. Reported ILI decreased with increasing age for both groups. A higher percentage of adults aged 18 to 49 years (10%) and 50 to 64 years (6.8%) reported ILI than of adults aged 65 years or older (3.2%; P < .01 for both comparisons), and a higher percentage of children aged 0 to 4 years (33%) and 5 to 11 years (29%) were reported to have ILI than of children aged 12 to 17 years (24%; P < .01 for both comparisons). AI/AN adults (16%) and children (41%) reported more ILI than did NH White adults (8.4%; P < .01) and children (30%; P = .03); NH Black adults (7.2%) and children (23%), however, reported less ILI than did NH White adults (P = .02) and children (P < .01). Adults in different census regions reported similar ILI prevalence, but reported ILI among children varied by census region (P = .03) and ranged from 30% in the South census region to 26% in the Northeast census region. Reported ILI also varied by state and ranged from 5.3% among adults from Delaware to 12% among adults from Arkansas and from 21% among children from the District of Columbia to 33% among children from Arizona, Nebraska, Oklahoma, Utah, and West Virginia.
Health Care Seeking for Influenza-Like Illness
A total of 40% of adults and 56% of children reported seeking health care for their ILI episode (Tables 1 and 2 ); this proportion did not vary significantly by interview month for either group (Figure 2 ). Among adults, more women (45%) reported seeking health care than men (33%; P < .01), but no statistically significant difference by sex was observed among children. A lower percentage of adults aged 18 to 49 years (37%) and 50 to 64 years (43%) reported seeking health care than of adults aged 65 years or older (56%; P < .01 for both comparisons), and a higher percentage of children aged 0 to 4 years (67%) were reported to have sought health care than of children aged 12 to 17 years (51%; P < .01).
No statistically significant difference by race/ ethnicity was observed among adults in health care seeking, but NH Black (61%), Hispanic (64%), and AI/AN (82%) children were reported to have sought health care more often than NH White children (52%; P < .01 for all 3 comparisons). Health care seeking among adults and children varied by census region (P < .01 for both comparisons) and ranged from 44% among adults from the Northeast census region to 33% among adults from the West region and from 66% among children from the South census region to 48% among children from the Midwest census region.
Reported Clinical Influenza Diagnosis Among Adults
Of adults who sought health care for their ILI episode, 26% reported being given an influenza diagnosis (Table 1) . Reporting an influenza diagnosis varied by interview month (P < .01) and peaked during November interviews (27%), which corresponds with illness in October or November, and was lowest during February interviews (17%), which corresponds with illness in January or February (Figure 2 ).
No statistical difference was noted by sex, but reporting an influenza diagnosis varied by age. A higher percentage of adults aged 18 to 49 years (29%) reported an influenza diagnosis than of adults aged 65 years or older (17%; P < .01). Compared with NH White adults (21%), Hispanic (39%) and other NH (38%) adults reported a clinical influenza diagnosis more often (P < .01 for both comparisons). Reporting an influenza diagnosis also varied by census region (P = .01) and ranged from 34% among adults in the West census region to 22% among adults in the Midwest census region.
Reported Influenza Antiviral Drug Receipt Among Adults
Of adults who sought health care and who recalled an influenza diagnosis, 36% reported receipt of an influenza antiviral drug ( Table 1) . Receipt of an influenza antiviral drug ranged from 42% during September interviews to 23% during March interviews, but this difference was not statistically significant ( Figure 2) .
Respondents aged 50 to 64 years (27%) and 65 years or older (22%) reported similar percentages of antiviral drug receipt, whereas respondents aged 18 to 49 years reported receiving antiviral drugs more often (39%; P < .01). Antiviral drug receipt did not vary significantly by gender, race/ethnicity, or census region.
DISCUSSION
During the pH1N1 influenza pandemic, the Centers for Disease Control and Prevention quickly implemented state-based surveillance to monitor influenza outcomes not captured by other surveillance systems. Results from this national surveillance indicate that ILI prevalence, health care---seeking practices, and receipt of an influenza diagnosis and influenza antiviral drug treatment varied significantly by respondents' sex, age group, race/ethnicity, and geographic location.
The pH1N1 pandemic in the United States has been characterized since its beginning by a limited impact on older adults but a substantial impact on children and young adults. 4 A telephone survey was used to monitor illness and health care---seeking behavior at the beginning of the pandemic in 10 states.
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Similar to results seen in this survey, the reported incidence of ILI was lowest in people aged 65 years or older and highest in people younger than 5 years. Additionally, overall trends and the percentage of respondents seeking health care for ILI were similar and ranged from 70% among children younger than 5 years to 45.9% among adult household members.
Standard surveillance for influenza in the United States involves health care providers describing patient visits for ILI and submitting respiratory specimens for influenza diagnostic testing. The results from such health care---based surveillance conducted during the pH1N1 pandemic, including ILI visits to outpatient providers and the weekly number of positive influenza test results, indicate that activity peaked in late October 2009, which corresponds with the peak of ILI presented in this analysis. 2, 4 However, a majority of adults and almost half of children with ILI in this survey reported that they did not visit a health care provider for their illness and would not have been captured by health care---based influenza surveillance. Additionally, children, women, the oldest adult respondents, and adults in the Northeast and children in the South census regions were more likely to seek health care, suggesting that the epidemiology of ILI ascertained through routine influenza surveillance systems may differ substantially from that of cases identified using community surveillance. Understanding and accounting for the differential health care---seeking patterns identified in this report would allow for more accurate burden estimation and disease characterization when conducting health care---based surveillance for influenza.
Older respondents were less likely to report receipt of influenza antiviral drugs than were younger respondents. Although disproportionately more illness and infection with pH1N1 among young respondents was noted during the pandemic, severe outcomes occurred more often among older adults infected with pH1N1.
1---4, 12 An analysis of patients who were hospitalized with or died of pH1N1 virus in California found that people aged 50 years or older had the highest influenza mortality rate once hospitalized, and the presence of underlying chronic diseases in this population increased the mortality risk. 13 Although recommendations published before the pH1N1 pandemic indicated that antiviral treatment be initiated within 48 hours of symptom onset for all people with suspected influenza virus infection who either were 65 years old or older or were at high risk for complications, 14 few of the respondents in this age group received them. Continued exploration is needed to determine the nature of this gap in treatment among older adults and identify appropriate intervention strategies, which may include physician education or reducing barriers to health care access. Self-reported ILI among AI/AN adults was 2 times higher than among all other racial/ethnic groups in the study. Moreover, AI/AN children reported substantially more ILI and sought health care much more often than other children in the study. Reasons for these differences among racial/ethnic groups are not clear and are being investigated, but higher incidence and more severe outcomes among AI/AN and other minorities have previously been reported for seasonal and pandemic influenza as well as other respiratory infections and may be related to a higher prevalence of chronic conditions or reduced access to quality health care.
15---18
Findings from surveillance for invasive pneumococcal disease found incidences of the disease among NH Blacks to be 2 times higher, among Alaska Natives to be 4 times higher, and among White Mountain Apache Indians to be 8 times higher than among NH Whites. 15 In a study examining health outcomes associated with respiratory syncytial virus, seasonal influenza virus, and parainfluenza viruses in the 2000---2001 season, higher hospitalization rates were identified among NH Black and Hispanic children than among NH White children for all 3 viruses. 16 Elevated rates of hospitalization resulting from pH1N1 infection among minorities were also noted in a report from Chicago, Illinois, where enhanced surveillance methods found elevated hospitalization rates among NH Black, Asian/Pacific Islanders, and Hispanics. 17 Elevated rates of hospitalization and death from pH1N1 among AI/ANs were found in a report from 12 states This study is subject to at least 4 limitations. First, ILI data were self-reported or reported by parents for their children, and the accuracy of 1-month recall of illness is unclear. However, self-report of infectious illness, including respiratory illness, has shown high congruence with physician documentation in the medical record during patient interviews conducted as many as 3 months after a health care visit. 19 Nonetheless, people with severe symptoms or those who sought care for their illness may have been more likely to remember and report an episode of ILI than were those with milder illness; therefore, the prevalence of ILI among those who did not seek medical care may have been underestimated. Second, because we did not include standard criteria to diagnose influenza or include a diagnostic testing component, reported ILI and recalling a clinical diagnosis of influenza cannot be interpreted to represent laboratory-confirmed influenza activity in the population. Illnesses meeting the ILI criteria can be caused by pathogens other than influenza (e.g., respiratory syncytial virus); conversely, influenza infections may cause illness that would not meet our ILI case definition. Studies have indicated that 12% to 31% of all respiratory illnesses occurring during periods when influenza viruses are known to be circulating are actually laboratory-confirmed influenza; 20---22 this proportion has exceeded 50% during the peak of influenza transmission. 22 Moreover, requiring fever as part of the case definition has been shown to increase the specificity of ILI for influenza illness.
5---7
The ability of ILI to predict influenza illness can, however, vary substantially and is highest when influenza virus is circulating. Because this is the 1st year of the surveillance program and we did not have data from summer months when influenza activity is expected to be limited, we were unable to adjust for a background level of noninfluenza ILI in our estimates. Therefore, estimating the burden of pandemic influenza from these findings would be inappropriate because ILI prevalence may remain elevated even in the absence of influenza activity. However, because the peak in this report occurred at the same time as the peaks in other established health care---based influenza surveillance systems, the peak of ILI in this report likely reflects a peak in influenza activity during the surveillance period. 2, 4 Third, BRFSS data were collected only from households with a landline telephone. Selection bias related to exclusion of households with only cellular phones is possible, especially among younger adults, Hispanics, or residents of the South or Midwest census regions, who are more likely to be living in households with only cellular phones. 23 Finally, only respondents from 39 states were included in the pediatric analysis, and 6 (54%) of the 11 missing sites were in the South census region. Therefore, results from the pediatric analysis may not be generalizable to the South census region or the entire United States. Our study represents the only national information describing people with ILI who did not seek medical care during the 2009 pandemic. It also characterizes people who reported seeking care for ILI and who received an influenza diagnosis and antiviral treatment during their health care encounter. We found statistically significant differences among community-dwelling individuals in reported ILI, health care---seeking, and influenza diagnosis and antiviral drug treatment along geographic location and several demographic factors. Although ILI was found among all respondents during this period, reported ILI was 2 times higher among adults identified as AI/AN than among all other racial/ethnic groups. Treatment with influenza antiviral drugs was also common among adults who sought health care and who were clinically diagnosed with influenza. However, receipt of antiviral drugs was lowest among those aged 65 years or older, despite treatment recommendations during the pandemic that encouraged use of antiviral medications for all people aged 65 years or older with suspected influenza. The gaps in health care seeking and antiviral treatment identified in this report merit additional investigation, and the Centers for Disease Control and Prevention implemented a modified supplementary ILI module during the 2010---2011 influenza season, including a question to ascertain the duration between illness onset and first health care encounter, to further describe these inconsistencies. Continued analysis of ILI data from the BRFSS will help inform year-to-year influenza trends and better understand factors associated with self-reported ILI, health care seeking, and clinical influenza diagnosis and treatment using data that are not available in other surveillance systems. j 
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